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(54) Title: ONE WAY INTERACTIVE ELECTRIC MOTORS 
(57) Abstract . 

The electric motor of ibis Invention b a rductsnoo motor wlih & rotor (1) 
like a cogwheel made up of ferromagnetic materials having rocesaes (lb) and . 
salient junctions (la). Farther, a position detector (6, fig* 6} is fixed at the rotor 

(1) due to control the rotor position* The stator constats of pennaoertt magnets 

(2) and an additional coil (3) on the ferromagnetic yoke (4). The nsinber of the 
poles of me stator la identical vim die number of me salient junctions (la) of 
the rotor OX Each pole of me stator Include* one pair of pennameot magnets 
(2) with a length of one pole pitch (T, fig. 5). The motor is driven by a power 
source (7, fig- 6) wim an electronic pan (8, fig., 6") which feed the coil (3) tito as 
"a.mbebr daring the first and third quarter of each pole pitch (774, fig. 5) and $et 
outwit from the coil (3) tike ai a generator during the second and fourm quarter 
cf each polo pitch. 
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The electrical motors, invented, Consist of a core, produced from 
ferromagnetic material having recesses and salients likb cogwheel^ magnets, 
established so, one of its pole on the opposite side of recesses of the core and 
the other pole of it on the opposite side of Salients of the core, and 
5 electromagnets; designed so its magnetic flux created dircuif While flowing 
through magiiets' and th6 core. 

Generally, the pole numbers of rotor and stator ofi eTectridal motors a*e 
equal. On the invented motor, there are a lot of magnetic pofcs opposite of an 
electromagnetic pole. Fof that reason magnetic flux flowing on electromagnet 
10 is as muph as the flux difference between the 'N* and 'S' poles of magnets. • 
This difference is the result of magnetic reluctance, caused by recesses and 
salients of th6 core. 

The most important special feature bf this invention is that instead of 
electromagnet and magnetic flux of magnet unites, creating a more powerful 

15 flux and a large amount of power between the ferromagnetic core and 
magnets, thanks to using of multi-poled magnets, the effect of rotating rotor 
to the magnetic flux of die electromagnet lessens. The name of the invention 
is given because of this special feature. 'One way interactive' concept in the 
name of the invention emphasises, one way of the interaction is reduced 

20 greatly and turned into effect 

The construction, the function and the other advantages, of the invention 
are explained in the following paragraphs with the aid of attached figures. 
These figures are given as samples arid does not set a limit. 

25 Figure!: The appearance from one angle of the rotor and the stator of a 
motor put in order as eight couple-poled according to the invention. 
Ferromagnetic core has been put in order as rotor. There are two magnet 
groups that wraps the rotor from lower and upper part and in the middle part 



Q 
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DESCRIPTION 

ONE WAY INTERACTIVE ELECTRIC MOTORS 

5 It is a known reality that a magnetic field comes into existence around a 
conductor when electrical current flows on it With this special future, 
making dense of magnetic field on a certain area, the electromagnets, and 
designing . the electromagnets in an order and movable continuously, the 
electrical motors are made; 

10 Whenever electrical energy is applied to an electromagnet, at first, the 
. electrical energy, spent because of the induction conies into existence against 
the current, is stored in electromagnet as magnetic energy. When this 
electrical energy is inturreptud, the magnetic energy, stored in the 
electromagnet, creates induction on the same direction with the current and 

is turns into electrical energy again. 

If we take a DC Electric motor with the magtfet On its stator and 
electromagnet on its rotor, as an example, the functioning of this motor 
simply becomes, true like this: On this motor, the magnetic flux of magnet 
create circuit passing through the electromagnet To each . of the 

20. electromagnet on rotor, electrical energy is applied creating magnetic flux 
reverse to this pole while flowing through one of the magnet and as 
approached to the other pole the electrical energy shut oft In this time, the. 
magnetic flux passing through the electromagnet changes the direction. The 
total variation of magnetic flux is double of the magnetic flux flowing from 

25 the electromagnet. The multiplication of the induction, caused by the 
variation of this magnetic flux, and the current give the electrical energy, 
spent to get mechanical energy. 

1 
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the auxiliary ferromagnetic material (4); Auxiliary fenromiagnetic material^) 
causing of magnetic flux* of magnet and electromagnet to create circuit; 
position detector (6) controls the direction and timing of energy, applied to 
the: motor and position of rotor (1) with the motion taken from rotor axle; 
5 power source (T) that able to apply energy to the motor in double way with 
the information takes from position detector and electronic part (8) that 
provides the magnetic energy stored m electromagnets be gained back as 
electrical energy. 

One of them of ferromagnetic core (1) like cogwheel and magnet group 
10 (2) is arranged as rotor, the other one as stator and electromagnet coil (3) 
preferably stays at the stator. 

The other parts of the motor, in part of the technics, known, are the 
bearing that enable the rotor to rotate on an axle or plane, similar seatmgs arid 
the coverage of motor. 
1 5 The parts of die motor, explained generally above, provides the invention 
to be designed as many models. 

The rotor and stator parts of the invention* with the easiest usage and top 
model (Fig.l), exjplained below. 

Rotor (1) is like a long, and cylindrical bat having salients (la) like 
20 cogwheel from center toward out side on the outer surface. On the opposite 
side of this recesses (lb) and salients (la) of the core like cogwheel, there is a 
stator, wraps the core completely, and air distance between the core and the 
stator. This stator consists of three parts. In the middle part of the stator there 
is a conductor coil (3) that wraps the core. This coil (3) and the core of rotor 
25 (1) form an electromagnet. Stator consists of two magnet groups that they are 
established on the upper and lower part of stator, wrapping the rotor and on . 
the opposite of the each salient of rotor at the upper part, there is one pole 
(N,S) of magnet and at the lower part the opposite pole (S,N) on each of the 

4 
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are electromagnetic coiL Some crosscut of the stator has been taken to make 
the detail seen and 5 rotor is drawn over the stator. On this figure, the known 
technical parts of the motor are not drawn. 

5 . Figure 2, 3 and 4: The view from the direction of arrow * I ' of the 
smallest section (a couple-pole of magnets and salient of die core) with some 
features with the motor illustrated on Figure 1. The representative drawn of 
three different position of tracking way of magnetic flux in 4 An Energy Loop* 
which described below. 

10 

Figure 5: Variance graphs within 'Energy Loop' of the electric and 
mechanical values being subject to the invention. 

Figure 6. It is the diagram of the optical position detectbr and electronic 
15 power source to feed a motor with eight couple-poled which belongs to the 
invention. This pdwer source controls the electrical current, direction and 
timing according, td the information comes from position detector that 
perceives the position of rotor as optically, depending on the bpiaque and 
transparency parts of a disk, connected to the rotor. 

The msptor system belongs to the invention consists of those parts: on a 
surface* the core like cogwheel or cores (1) made up of ferromagnetic 
materials haying recesses (lb) and salients (la) one after another; a magnet or 
a group of magnet (2) accross of each salient (la), there is a pole of magnet 
25 (N,S) and accross of each recesse (lb) of core there is an opposite pole of 
magnet <S,N)i creating a plane at an appropriate position of rotor, core like 
cogwheel (l),that its magnetic flux flows through the magnet and cogwheel 
type core, creating a circuit or one or more electromagnet coil (3) wrapped on . 

3 
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apply energy to the electromagnetic coil (3) to activate the poles opposite of 
the recesses (lb) of ferromagnetic core (Tl or T2 becomes conductive). 
Active poles attract the salients of ferromagnetic core and create a force to 
make the rotor to move towards the T/2* position. With the effect of this 
5 force the rotor Increases its speed and whenever passed the T/4* position 
(Figure 4) the energy, applied, is shut off (Tl and T2 don't cause the current 
to flow), the magnetic etiergy, stored in the electromagnets, flbWs through 
the diodes (Dl or D2) for some thne and turns back to the power source as 
electrical current When the rotor tomes the *T/2* position an energy loop is 
10 over and the above mentioned actions continue with the current applied to 
the electromagnet coils of the piower source, in the reverse direction. In this 
way, motor produces mechanical energy with the continuous movement 

The energy traffic of motor and the other specifications Can be examined 
in details with the graphics in figure 5. 

15 " " * 

Graphic l A\ when the rotor rotated the induction comes into existence on 
electromagnet coils (3) and this caused by the more magnetic flux flows 
through the magnet pole, close to the salients of the ferrouiagnetic core (la). . 
To become little of this difference of magnetic flux, the dimension of the 
20 magnet poles in the motion direction, should not be so much bigger than the 
thickness of magnet 

Graphic 'B* shows the total electrical tension at the tip of motor coils, 
j Graphic 'C* shows the current flowing through these coils. The electrical 

energy, applied to the motor coils is shut off when T/4 position is passed. 
25 With the recuction of the magnetic field of electromagnet, the magnetic flux 
| difference on the active and passive poles and the amount of magnetic flux, 

flowing through the electromagnet is reduced (Fig. 3, Fig. 4). This change of 

6 
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magnet group, opposite of the recesses and salients there is a magnet pole. 
The outer part of stator, covered with ferromagnetic conductor (4) that makes 
the magnetic flux flow easily and takes the whole stator inside. 

The motors, belong to the invention, function like step motors. The 

5 magnetic flux, come into existence when energy is applied to the . 
electromagnet coils (3) strengthen the magnet magnetic flux in the same 
direction and weaken the magnet magnetic flux in the opposite direction. 

The poles of the magnet that its magnetic flux is strengthened, are named 
4 Active* the others are named 'Passive* Active poles pull die attract the 

10 salients of the. ferromagnetic core more powerfully compared to passive 
poles. . Attractive force cause the rotor to move as the salients of the 
ferromagnetic core and active poles come across of each other. When this 
motion is ended the energy applied to the electromagnet, is. shuts off and with 
the application of energy on the reverse direction, active and passive poles 

15 change the place and so the continuous movement of the rotor is provided. 

The time, from the application of energy to the electromagnet and till the 
current becomes zero after energy is shut off, is called *An Energy Loop'. 
The equivalent meaning of this definition in mechanic; the position of the 
. salients of ferromagnetic core on the; opposite of a magnet's pole '0\ the 

20 position on the opposite of neighbour pole T/2\ this is the movement from 
•0* position to l T/2* position and it is the half of a period. To understand how 
the motor funciton, it is enough to examine an energy loop. 

The function of these motors, can be examined in details with the aid of 
figure 2,3 and 4. Rotor is at *0 f position, whenever energy is not applied to 

25 the electromagnet (Fig. 2), the magnetic flux, flowing through the magnet 
pole opposite of the salient of rotor (la), is little bit more compared to the 
other pole^ When a little movement of rotor from 'O' to 'T/2* position occurs, 
the position detector (6) feels this and arouse the power source to cuse it to 

5 
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to use ferrite as ferromagnetic core and to have a structure with more poles by 
decreasing the dimensions of the magnet pole in the movement direction. 

An industrial application of this invention might be, depending on the 
5 design, the range of electric motors with various tension and current values, 
in various sizes and, types. Such motors might , be constructed as motors 
haying circular motion on an axis as well as linear motors moving on a line. 

On the basis of this invention, prototypes of three different types have been 
10 manufactured and test data was obtained |n accordance with the indicated 
specifications. One of these, the type illustrated in figure 1 is the motor 
prototype with highest performance and energy efficiency. On the prototypes 
are used sheet iron with silicone as the ferromagnetic material and anisotropic 
ceramic magnet as the magnet 

15 




25 
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magnetic flux creates induction .on electromagnet coils and cause the flowing 
current through the coil to last for some more time. 

Graphic *D' shows the magnetic attraction force between the rotor and 
stator. This force is the difference of magnetic attraction forces between die 
5 active and passive poles. Magnetic attraction force is proportional. with the 
magnetic flux square. This ratio cause the difference of magnetic attraction 
force to become larger even if the difference of magnetic flux is smaller 
between two poles. ' 

Graphic *E* shows the mechanical energy taken from motor, Graphic *F 

10 shows the electrical energy applied to the motor. Some part of the electrical 
energy is taken back after the T/4 position but the mechanical energy, taken 
back from motor, lasts after the T/4 position. The electric energy supplied to 
the motor is the energy consumed for the heat energy caused by the resistance 
of electromagnet coils, ferromagnetic material losses and induction created 

15 by the rotor motion. 

In the case of other electric motors, usually the magnetic current going 
out of the magnet poles forms a circuit by passing through the 
electromagnets; whereas by this invention, the circuit is formed by a major 

20 part of the magnetic current of magnet poles passing through these poles and 
by a minor part passing through the electromagnet. As a result of this, the 
magnetic current difference caused by the rotor rotation and induction are 
less in this motor system being the subject matter of the invention. 

Due to the structure of multiple poles in the invention, generally motors 

25 can be constructed, which have high torque and less rotor speed. By high 
frequency, it is possible to construct very high performance motors by 
increasing the rotor speed. For the high frequency motor, it is recommended 
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circuit. This feature cause the induction, been because of the rotor 
movement,, to become lesser. 

Claims 3: The feature added to the motor system iq Claims 1 is; the 
5 magnetic flux, com into existence when energy is appied, mute the magnet 
magnetic flux (active pole) more powerful in the same direction and weaken 
the magnet magnetic flux (passive pole) in the reverse direction. The 
magnetic flux, flowing through the active poles, is the total of die magiietib 
fluxes, flowing through the electromagnet and passive poles. This feature 
10 . cause the magnetic attraction force between the rotor and stator to become 
bigger than-the attraciton force, come into existence by the magnetic flux of 
electromagnet, by itself. 

Claims 4* The feature added to the motor system in Claims 1 is; the large 
15 amount of electrical energy, applied to electromagnet coil (3), is stored in 
ferromagnetic core and magnets because of the features, defined in Claims 2 
and 3. After the energy, applied to the energy coil (3) is shut off, creates 
. induction on the points of coil and is sent back to the power source by 
electronic part (8). The mechanical energy is gamed during the period in that 
20 electrical energy is applied and some part of it taken back. 



25 



10 
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CLAIMS 

Claims 1: It is ah electrical motor system. This motor system consists of 
5 those parts: on a surface, the core like cogwheel or cores (1) made up of 
ferromagnetic materials having recesses (lb) and salients (la) one after 
another; a magnet or a group of magnet (2) accross of each salient (la), there 
is a pole of magnet (N,S) and apcross of each recesse (lb) of core there is an 
opposite pole of magnet (S.N), creating a plane at an appropriate position of 

10 rotor, core like cogwheel (1) that its magnetic flux flows through the' magnet 
and cogwheel type core, creating a circuit or one or more electromagnet coil 
(3) wrapped on the auxiliary ferromagnetic material (4); Auxiliary 
ferromagnetic material (4) causing of magnetic flux of magnet and 
electromagnet to create circuit; position detector (6) controls the direction 

15 and timing of energy, applied to the motor and position of rotor (1) with the 
motion taken from rotor axle; power source (7). that able to apply energy to 
the motor . in double way with the information taken from position detector 
and electronic part (8) that provides the magnetic energy stored in 
electromagnets be gained back as electrical energy. 

20 These are the motors, applied to the industry with using these parts and 
there are ferromagnetic core like cogwheel and magnet group, one of them 
stays on the rotor and the latter on die stator. 

Claims 2: This is a motor system according to Claim 1, the 
25 specifications, gained to this motor system are; although the magnetic fluxes, 
coming out of electromagnet, creates , circuit passing through many magnet 
poles (N,S), the big part of the magnet magnetic fluxes, passing through their 
own poles (N f S) and a little part passing through electromagnet, create 

9 
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FIGURE 2 
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FIGURE 6 
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• PCT/CN2004/OOD151 

AN OUTER MAGNETIC CIRCUIT BIAS MAGNETIC BIAS RELUCTANCE MACHINE WITH 

. PERMANENT MAGNETS 

ABSTRACT: This invention relates to electromechanical, field, and particularly relates to improvement of a 
reluctance machine, and provides an outer magnetic circuit bias magnet reluctance machine with permanent magnet The 
reluctance machine is made op of a housing for supporting the machine, a stator, a rotor and permanent magnets. The 
stator at least consists of a pair of unit constructions. The permanent magnets are placed in magnetic circuit that is made 
up of the housing for supporting the machine made of magnetic material and the stator. And the stator suits with an inner 
rotor or an outer rotor, a cup rotor, a disk rotor or . a toothed rack rotor. Tins invention can increase sufficiently utility 
factor of material, depress cost, and have more application, and the ratio of perfonnance and price of the reluctance 
machine is obviously higher than that of a synchronous machine. 
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